WHITE VANGOMPEL ET AL.
Vaginal Birth and Reduce Primary Cesareans (Toolkit) and began its quality improvement initiative (Cesarean Collaborative) in May 2016.
Since then, 93 hospitals, participating in three successive "waves" of rollout, have joined the Cesarean Collaborative and are encouraged to use the Toolkit as a tool to reduce their low-risk primary cesarean delivery rates. While the Toolkit recommends hospitals start by addressing their hospital's "culture of care and the value of vaginal birth," tools to perform internal assessment of these variables did not yet exist.
The Institute of Medicine released its report on preventable medical errors in 2000, 10 which prompted increased focus on creating a "culture of safety" in health care organizations. 11 This has led to increased understanding of patterns of hospital variation and delineation of what characterizes hospitals with strong cultures of safety. 12, 13 Organizational culture is generally defined as members' basic assumptions, values, and beliefs that are used to acculturate new members into the "correct" way to perceive, think, and feel. 14 According to the Theory of Planned Behavior, attitudes, norms, and perceived behavioral controls are translated into behaviors by creating specific sets of intentions among members of the group. 15 This model has been used to show association between labor nurses' attitudes and intentions to provide more supportive care during labor. 16 From this conceptual model, it is possible to posit that a hospital's birth culture, and its orientation to vaginal vs cesarean delivery, may play a key role in a hospital's tendency to overuse cesarean delivery.
We hypothesized that to further reduce primary cesarean delivery rates strategies may require a shift in culture; specifically, shifting hospitals and clinicians to place greater value on supporting vaginal birth.
| ME THODS

| Study population and data
The study population included intrapartum care clinicians (obstetri- Collaborative and was then assigned to one of three "waves" of initiative rollout. Our sample was recruited from the first and second waves (N = 61 hospitals). Hospitals were strongly advised, but not required, to participate in the labor culture assessment as part of the Cesarean Collaborative. The 18 additional hospitals were recruited from one large northern California health system with a diverse range of hospital and patient characteristics and a large proportion of hospitals with cesarean delivery rates under the 23.9 percent target. This system was chosen as a means to establish what cultural norms look like in hospitals with low NTSV cesarean rates, as well as its demonstrated interest in taking part in the labor culture assessment, and its proximity to the study team. Hospitals provided total counts of intrapartum care clinicians for use in response rate calculations (Figure 1 ).
| Labor and delivery unit culture
We measured labor and delivery unit culture using a survey com- Birth." 23 The survey underwent psychometric analysis, including exploratory factor analysis, iterative revisions using focus groups and individual interviews with labor and delivery personnel, and confirmatory factor analysis. 24 The LCS was administered elec- 
| Hospital and individual covariates
The MDC collects and summarizes hospital demographic and patient population data, including annual birth volume, geographic location (rural/urban-suburban), nursery acuity level, percent maternal population with Medicaid (% Medicaid), percent maternal population with a body mass index over 30 (% BMI > 30), and percent maternal population older than 35 years (% Age > 35). Individual survey participants were asked to supply their professional role (obstetrician, family medicine physician, certified nurse midwife, labor and delivery nurse, nurse educator, nurse manager/director, or anesthesiologist), race/ ethnicity, gender, usual shift worked, years of practicing maternity care (for physicians only), and years of working maternity care (for nurses only). Though providers in the sample could practice at multiple hospital sites, the site at which they performed the most number of deliveries annually was where they were asked to take the survey.
WHITE VANGOMPEL ET AL. anesthesiologists, more labor and delivery nurses, and fewer obstetricians (P = <0.001). More participants from respondent hospitals endorsed working an evening, rotating, or "other" shift (P < 0.0001).
| Statistical analysis
There were no significant differences in race/ethnicity, gender, or years of practicing or working maternity care between individuals from respondent vs nonrespondent hospitals (Table S1 ).
| Hospital characteristics
Respondent hospitals (n = 35) showed no significant differences in (Table   S2 ).
| Labor and delivery unit culture by hospital performance
Hospitals with NTSV cesarean delivery rates of <22 percent com- were more likely to agree with best practices to reduce cesarean and that their unit norms were supportive of vaginal birth (Table 2) .
| Culture and attitudes' associations with cesarean delivery rate
The analyses of association included only respondent hospitals 
| Discordance in a unit associated with cesarean delivery rate
Differences between how nurses and physicians responded to items on the LCS was a consistent finding across the majority of items on the survey, as seen in descriptive analyses (Table 2) . Additionally, the absolute value of the difference in means between nurses and physicians practicing at the same hospital was almost universally associated with an increased hospital NTSV cesarean delivery rate (Table 4) . Specifically, for every one point of increased distance between nursing and physician responses on the Physician Oversight subscale, there was an associated increase of 17 percent in the NTSV cesarean delivery rate (95% CI 0.11 to 0.23). This same relationship was seen for nurse-physician discordance on the Best Practices, Fear of Vaginal Birth, and Cesarean Safety subscales. These analyses were adjusted for all hospital-level covariates.
| D ISCUSS I ON
This study used a measure of birth culture, namely a survey assessing basic assumptions, values, beliefs, and norms, of labor and delivery unit personnel to predict hospital-level variation in NTSV cesarean delivery rates. We found a strong association between a labor and delivery unit's culture and their NTSV cesarean delivery rate; namely, the more a hospital's personnel endorsed norms that reflected a culture supportive of vaginal birth, the lower the hospital's NTSV cesarean delivery rate. Hospital cultures characterized by heightened fear of vaginal birth, lower agreement with best practices to reduce cesarean delivery, and greater agreement with the safety of cesarean delivery had significantly higher NTSV cesarean delivery rates.
Nurses and physicians were often at odds when it came to their attitudes, beliefs, and perceptions of cultural norms on their units, and larger discordance in a hospital unit was associated with increased NTSV cesarean delivery rates. This presents a key, actionable target to reduce cesarean rates by facilitating dialogue and shared learning surrounding these discrepancies at individual hospitals. This study is consistent with prior work finding that attitudes and beliefs of individual providers are associated with variation in cesarean delivery rates, 24 individual providers have different thresholds to perform cesarean delivery, 22 and cesarean delivery rate variation is not attributable to patient differences. [2] [3] [4] [5] 29 However, physicians and midwives do not practice in an isolated environment and are subject to the cultural norms, expectations, values, and beliefs existent in their hospital, which need to be accounted for to further explain the wide variation in hospital-level cesarean delivery rates.
Other areas of health care have found culture-often characterized as organizational culture 14 or safety culture
11
-to be associated with variation in care quality, 12, 13 ,30 yet these models do not fully reflect the unique environment on labor and delivery. Birth is a unique aspect of health care, where clinicians have to simultaneously perceive birth as a normal process, while acknowledging its inherent high-stakes risk. In this context, safety is often created by facilitating a normal process rather than proactively intervening. 31 Based on our findings, we conclude that a culture that supports vaginal birth is one characterized by belief in the value of vaginal birth-both for its short-and long-term outcomes for mothers and babies-and in the value of evidence-based practices. Cultures supportive of vaginal birth promote an environment that actively supports and empowers women as they labor, involves women in the decision making process, enables nurses and doulas to be key members of the intrapartum care team, and actively seeks to improve with ongoing transparency and internal oversight to align all members of the patient care team behind a shared understanding of quality goals.
This study had limitations, particularly in our inability to fully quantify the total number of individuals that received the survey at nine hospitals. We chose to be conservative in our use of these hospitals and classify them as "non-responders." As an observational study, we cannot infer directionality of the studied associations. We hypothesize that culture influences cesarean delivery rates, but it is possible that differing rates of cesarean delivery performed at different hospitals creates the local birth culture, rather than vice versa. It remains to be seen whether interventions directed at changing attitudes and beliefs in turn reduce NTSV cesarean delivery rates. Additionally, this study, while accounting for patient medical and demographic differences, did not collect data directly from patients about their own attitudes, beliefs, and preferences. Prior work has shown that <1 percent of women in the United States actually believe they elected to have their cesarean delivery; 6 however, it is possible that these women cluster in hospitals and contribute to local cultures. Future work should incorporate patient voices and contributions to local variation in cesarean delivery use.
Many authors have asserted the importance of the role of a hospital's culture in contributing to its cesarean delivery rate, 1, 3, 29, 32, 33 and this is the first study we are aware of that characterizes and 
